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PREFACE 
GROUND OPERATIONS AEROSPACE LANGUAGE (GOAL) 
GOAL SYNTAX DIAGRAMS HANDBOOK 
This handbook contains an a lphabet ica l  arrangement o f  svntax diagrams used 
i n  the Ground Operations Aerospace Language (GOAL) - 
f o r  the  syntax diagrams are n o t  inc luded i n  t h i s  handbook; they are in- 
cluded i n  the GOAL Textbook. 
Desc r ip t i ve  wr i teups 
For background in format ion about GOAL, r e f e r  
t o  the  GOAL Overview Document which r e l a t e s  the h i s t o r i c a l  development o f  
GOAL and provides a s~,,mlz.-y o f  features and c a p a b i l i t i e s  o f  the  language. 
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FEEDBACK LETTERS VERSUS DIAGRAM CHF0.T 
PROPOSED VALUE LFTTER D I A G R M  W 4 E  
a 
--- 
8 
C 
-- 
!I 
E 
F 
- 
G 
H 
I 
J 
-- 
~ - -  
-_ 
K 
L 
_______  
Speci fy Statement 
Spec1 f y  Statement 
Character S t r i ng  
Function Desi gnator 
External  Designator 
Name 
Macro Label 
- - __ I - 
M 
N 
P 
R 
S 
T 
W 
Y Revis ion Label 
-- 
___ - - - _  --__ - 
-- - -_ - ___ - 
- _--_- --- 
_ - -  
-- -- _ -  ,-- - - -______ 
- - __- - __ --- 
I 
: 
ec i f
.  ~ I-- -. . -- 
~ _. .   - __ 
. _ ~ 
- .- 
- . . 
_ _ ~ _ _  ~-__-- - 
I
I 
_. 
__ 
Geclare Data Statement 
Record Data Statement 
Request Data Statemefit 
Ac t iva te  Table Statellent 
I n h i b i t  Table Statement 
Apply Analog Statement 
Issue D i g i t a l  Pa t te rn  Statement 
Set D iscre te  Statement 
_ _ _ _ _ _ _  __I-- ~ ~ - -  - - 
L 
- _ _  _-_ - -  
________I- --- - -. -- - 
- 
- ~- __ - 
- __ -- 
Leave Statement 
Perform Subroutine Statement 
Release Concurrent Statement 
Stop Statement 
Disable I n t e r r u p t  Statenent 
Begin Macro Statement 
Expand Macro Statement 
-_--___ - -_ - 
_L_- -___ - - 
__  -- _- -._- 
- - 
I 
I 
Declare Data Statement - - -  
1 Begin Subroutine Statement 
- - . . . - -  .__ - - 
Free Data Bank Statement 
Use Data Bank Statement __----- 
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FEEDBACK LETTERS VERSUS DIAGRAM CHART ( C O K T I N U E D )  
LETTER 1 PRCPOSEL! VALUE 
AC I 
AD 
AE 
AF 
AG 
- -- 
. . .. - - 
DIAGRAM NAME 
~ ~~ ~ 
Step Number 
Numeric Formula 
Integer Number 
- _. 
~~ _ _ _ _ ~ _ _  .. 
Binary Number 
Octal Number 
Hexadecimal Number 
___-..._________I_ 
DIMENSION TABLE Engineering units available for use in GOAL are listed in 
the following matrix. 
F'JNCTIuN 
TYPE 
volts ac/dc 
current ac/dc 
frequency 
r 
BASIC UNIT I X I O o  X103 : X 1 G 6  . X10-3 I X10-6 
volt I V  i MV ! uv 
pulses per I 
'-r 
1 I ampere I A 1 ! M A  ] UA 
hertz j HZ i KHZ 1 MHZ : I 
1 
1 second 1 PPS I KPPS I r I I 
CAUTION - The writer must take necessary precautions t o  insure the 
consistent use o f  compatible dimensions. 
pressure mercury 
' inches of 
l mercury 
I inch 
millibars 
v i  
I MMHG 1 I 
I 
INHG 1 I 
MB - 
IN : I 
i foot FT I 
I nautical I 
I mile NM i 
distance I meter M j KM 
feet  per 
second FT/ SEC 
meters per 
, 
i w  
1 
vcloci ty second M/SEC , I 
1 mach no. 1 MACH 
[ DEG I 
I ARCMIN i 
angle 1 ARCSEC I 
1 
I 
I 
i 
: centigrade DEGC ! 
1 fahrenheit D E G F  temperature t degrees 
Other allowcble dimensions are: 
KIL IVOLTS (AC or DC) 
DECIBELS above one mil '1 iwat t  
DECIBELS above one watt  
KILOVOLT AMPEXES 
VCiLT AMPERES REACTIVE 
KILOVOLT AMPERES REACTIVE 
F I CO FARADS 
MASS (grams) 
ACC EL E RAT I ON 
KV 
D BM 
DBW 
KVA 
VAR 
KVAR 
PFD 
G 
M/ SEC/ SEC 
FT/SEC/SEC 
I f  the f c l l  name of the basic unit DIMENSION i s  used, 
then either plural or singular will be allowed. 
v i  i 
EXPLANATION OF GOAL SYNTAX DIAGRAMS 
To i l l u s t r a t e  the al lowable v a r i a t i o n s  o f  each GOAL statement, a pres2ntat ion 
method using syntax diagrams was selected. 
Syntax diagrams i d e n t i f y  l e g a l  sequences o f  items i n  a GOAL statemevt, inc lud ing  
a1 ternate branches, opt ional  e n t r i e s ,  and feedback loops. 
Some basic r u l e s  f o r  us ing syntax diagrams are: 
t o  r i g h t  except 
cates t h a t  t h e  
0 Syntax diagrams are read from l e f t  
0 -is a connecting path and ind 
and/or comments is a1 lowed. 
a Capital  l e t t e r s  must be used as sh wn . 
Diagonal l i n e s  are a l t e r n a t e  forward paths. 
f o r  feedback loops. 
n s e r t i o n  o f  blanks 
0 A bubble ind icates the s t a r t  of a r e t u r n  (feedback) path. 
0 A numeral a t  the  beginning o f  a r e t u r n  oath ind ica tes  the maximum 
number o f  times a path may be taken. 
0 A l e t t e r  a t  the beginning o f  a r e t u r n  path ind ica tes  the number w i l l  
be assigned a f t e r  a system i s  selected. 
0 Syntax ..rites provide semantical explanat ion.  
0 GOAL statements are terminated by a semi-colon. 
0 A syntax diagram reference number i s  placed i n  each syntax u n i t .  
The fo l low ing  i s  an example o f  a syntax diagram i l l u s t r a t i n g  a "READING STATE- 
M t N T .  '' 
AND 1 
BOOK 
0 
9 
MAGAZINE 
1 u--o-- READING 
I STATEMENT ,oo, READ 
L----- 
v i i i  
This al lows 
READ ; 
READ A 
READ A 
READ A 
READ A 
READ A 
any o f  the fo l l ow ing  sentences t o  be w r i t t e n :  
BOO K ; 
BOOK AND A MAGAZINE; 
MAGAZINE AND A BOOK; 
BOOK AND A BOOK; 
MAGAZINE AND A MAGAZINE; 
If the use o f  "BOOK" and "MAGAZINE" appeared the same way i n  
several diagrams and represented a l o g i c a l  grouping, then a new 
syntax u n i t  could be created. 
The above diagram would then become: 
9 
r------ 1 
I I-- READ READING 
L,-,,,- STATEMENT 1°QJ 
The dashed box represents a syntax u n i t .  The syntax u n i t  on the  l e f t  i s  being 
def ined i n  terms o f  "characters" and other  syntax u n i t s .  
To f a c i l i t a t e  the l o c a t i o n  o f  any syntax diaaram i n  t h i s  handbook, an INDEX OF 
SYNTAX DIAGRAMS on p a g e " i i i "  l i s t s  the i n i t i a l  words o f  the diagram name, the 
number of the diagram, -nd the  page where i t  i s  located.  
VERSUS DIAGRAM CHART on pages I ' iv ' '  and " v "  l i s t  the l e t t e r  annotat ions on 
diagram feedbacks and the appropr ia te d e f i n i t i o n  o f  each l e t t e r .  
i s  a t ab le  o f  dimensions allowed when referenced by a syntax diagram. 
A FEEDBACK LETTERS 
Page ' ' v i "  
i x  
By convention, when writing GOAL Statements, the letter "b" should be 
slashed and the numeral "0" should - not be slashed. This convention is not 
shown in the Syntax Diagrams. 
X 
@ ACTIVATE TABLE STATEMENT ACTIVATE 
1 
7 
r---- 1 
, DESIGHATOR , 
69 
t ’  
D LACTIVATE 
ALL ROWS 
-; 
1 
@ A P P L Y  A N A L O G  STATEMENT APPLY 
r EEET~XI 
STATEMENT 
1 
r - A ~ P ~ ~  - i 
L,,,,, 
I ANALOG 
STATEMENT 3 
r---- 
4 QUANTITY 
r--- 1 
311 +-; 
EXTERNAL 
0 ESlGN AT0 R 
INTERNAL 
NAME 
r---- 1 
I----- EXTERNAL 1 0 
9 
3!l I---- 
28 DESIGNATOR 
2 
@ ASSIGN STATEMENT ASSIM 
1 EQUAL 
8 AVERAGE STATEMENT AVERAGE 
3 
BEGIN DATA BANK STATEHEWT 
BE61M MACRO 
@ BEGIN MACRO STATEMENT 
4 
8 BEGIN FROGBU STATEMENT 
r---- 1 
%E6111 PROGRAM 
. r--- 1 r---- 1 
@ BEGIN SUBROUTINE STATEMENT BE61W SUBROUT#IE 
@ BINARY NUMBER 
5 
@ CHAUCTER 
r----- I
@ CHARACTER STRING 
r----- 1 r--- 
I CHARACTER CHARACTER 
L----II 10 ?l I,,---, 
I STRIAIG 
COLUMNNAME 
r----- 1 r---* 1 
L,-?!J L-,,-- 3 
v 
I ZOLUdNNAllE 1-1 N A l E  
NUST BE PREOEFWEO IN A TABLE 
0 ECLAR ATlOR 5 TAT EM€ RT 
COMMENT-STATEMENT 
r----- 7 r---- 1 
L-----El L,!u -; 
CHARACTER 
-$- STRING 
COQIERT 
I STATEWIIT 
L$ A I D  f SYBBOLS ROTALLOWEO 
3 CONCURRENT STATEMENT CONCURRENT 
7 I----- -I r---- 1 OUTPUT 
EX CE?T ION 
COMPARISON AND + EXTERNAL 
I9 L,,--iu L-w-0 DESIGHATOR TEST 
@ D E .  A BANK NAME 
r----- 1 r--- 1 
I DATABA‘IKNAME 1-1 NAME I 
9 L* ---I LEz BE DEFINED IN A BEGIN 
OATA BANK STATEMENT 
7 
@ DECLARE DATA STATEMENT DECLARE 
DECLARE 
7 
L----- 9 
--.-- 
DECLARE 
I DATASTATEMENT I--------- 
' 8  
0 
7 
9 -TEXT CHARACTERS 
INTEGER 
--ow- 
TEXT 
L,---d 
8 
@ DECLARE NUMERIC DECLARE NUMERIC LIST LIST STATEMENT 
ENTRIES 
REQUIRED r---- 7 (NUMBER OF 
h 0 
TTRIES -l’ 
NUMBER 
L, 
9 b,, 1 J 
PATTERN 
l r  
L- .I --4a 
9 
@ DECLARE NUMERIC TABLE STATEMENT DECLARE NUMERIC TABLE 
FEEDBACK 
7 ) 3  2 WITH - ENTRIES 
1 ' I  
3 i 
r 1 FFFnn4CK FEEDBACK 
,,,,ED REQUIRED 
BER 1 (NUMBER 
I/w-JMNS -1) ROWS -1) 
f 
NUMBER OF COLUMNS MUST BE ZERO 
10 
@ DECLARE QUANTITY LIST STATEMENT t 
DECLARE QUANTITY LIST 
9 
FEEDBACK 
REQUIRED 
(NUMBER OF 
ENTRIES -1) 
r---- 1 
0 
9 1 ENTRIES 
11 
@ DECLARE QUANTITY TABLE STATEMENT 
(NUMBER COLUMNS -1) 
DECLARE QUAN'IITY TABLE 
DEFINESTABLE NAME I 
7 
FEEDBACK FEEDSACK 
REQUIRED REQUIRED 
(NUMBER (NUMBER r---- 
QUANTITY 
e 
9 
FUNCTION 
3 DESIGN ATOR 
J 
NUMBER OF COLUMNS MUST BE ZERO 
12 
@ DECLARE STATE LIST STATEMENT DECLARE STATE LIST 
DEFINES LIST NAME ’ 
9 
FEEDBACK 
REQUIRED r--- 1 (NUMBER 
OF ENTRIES -1) 
d 
v 
\ 
0 
9 
1 ENTRIES 
13 
@ DECLARE STATE TABLE STATEMENT DECLARE STATE TABLE 
DEFINES TABLE NAME ‘ 
r--- 1 
L - - - - J  
1 ?-. ROWS AND s-1 NUMSER INTEGER 38 COLUMNS .-2 
FEEDBACK PEQUIRED 
(NUMBER CO J M N S  -1) 
WITH - ENTRIES? 3 
I’ 
1-1 FEEDBACK FEEDBACK 
REQUIRED 
(NUMBER 
COLUMNS -1) I ROWS -1) REQUIRED (NUMBER I 
IJ 
I 
NUMBER OF COLUMNS MUST BE ZERO 
14 
@ DECLARE TEXT LIST STATEMENT 
’7 [YF CONSTANT 
L--- 29 
DECLARE TEXT LIST 
FEEDBACK 
REQUIRED 
(NUMBER OF 
ENTRIES -1’ 
r, 
I  
0 
I ’  32 
MUST BE USED IF AN UNDECLARED ENTRY IS LONGER THAN 
THE LONGEST DECLARED OR IF NO ENTRIES ARE DECLARED I 
WITH - A - MAXIMUM - OF 4 1 CHARACTERS J r---- 
L-,381 
4 
1s 
8 DECLARE TEXT TABLE STATEMENT DECLARE TEXT TABLE 
FEEDBACK REQUIRED 
(NUMBER ROWS -I) 
FEEDBACK REWIRED 
2 
MUST BE IlSED IF AN UNDECLARED ENTRY IS LONGER THAN 
THE LONGEST DECLARED OR IF N'J ENTRIES ARE DECLARED 
f NUMBER OF COLUMNS MUST BC ZERO 
16 
8 DELAY STATEMENT DELAY 
@ DIMENSION 
1 DIMENSION I 
L o T ~ ~ M E N S I O N  TABLE ON PAGE V I  
2 9  
@ DISABLE INTERRUPT STATEMEVT 
r PR~CEDUK~~ 
DISABLE 
I'1 
I REFC RENCE WHEN INTERRUPT STATEMENT -ALL- 
17 
END 
@ EXPAND HACRO STATEbAENT EXFAWD 
EXPARD 
A I D  
EXECUTE 1 
1 ------ ' EXPAAD lACRO I S T A T U E l T  
8 EXTERNAL DESIGNATOR 
18 
@ FREE DATA BANK STATEMENT FREE 
@ FUNCTION DESIGNATOR 
F U N CT IO W I OESIGRATOR 
L-----m 33J 
r 
< +  
ASTERIS6 
COMMA 
EQUALS 
MINUS 
PERIOD 
PLUS 
SLASH 
19 
@ GOT0 STATEMENT 
t 2 
- 3  
- 4  
- 5 -  
6 -  
7 -  
8 -  
9 -  
- A -  
- B -  
- c -  
D -  
E -  
F -  
6610 
@ HEXADECIMAL NUMBER 
r 
1 
L 
@ INDEXdAME 
r----- 1 r--- 1 
L,,,-,- 3LJ L--- ?J 
I INDEXNAME I---------?( NAME 1- 
' MUST BE A NUMERIC DECLARATION 
20 
@ INHIBIT TABLE STATEMENT IHH lBlT 
9 
r--0- 7 
DESIGN AT0 R 
@ INTEGER NUMBER 
' 0  
-; 
21 
@ INTERNAL NAME 
I----- . INTERNAL I NAME 
r--- 1 
USE ONLY IF TABLE 
NAME IS PREDEFINED 
IN STATEMENT AND 
RE MAINS UNCHANGED 
r--- 1 
p-1 COLUMNNAME I r - ; ; ; ; W - - l  AT~IIY DESIGNN I un .
\ ROW r-0-0 7 INDEX NAME COLUMN TW---3 -IEEGT 1 
NUMBER 
22 
@ ISSUE DIGITAL PATTERN STATEMENT ISSUE 
NUMBER 
PATTERN .mk 
1 ISSUE 
\ 
E 
1 ---- 
EXTERNAL ' 
DESIGNATOR lIc ; 
,,,I 
23 
@ LEAVE STATEMENT LEAVE 
--- 
I 
I w I - NAME 39' 
8 LET EQUAL STATEMENT LET 
I--- / \ INTERNAL r------ LET 
I EQUAL LET1 NAME 
L------ J EXCl UDES STATE AND TEXT -1 3a STATEMENT 42 
24 
@ LE'TER 
r- 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
' I  
2 
0 
@ LIMIT FORMULA 
FOR THE IF THEN OPTION 
OF THE VERIFY PREFIX ----- - 0 - m  
INTERNAL BETWEEN? 1 
r 
I LIMIT FORMULA 
r---- 1 r--0 9 
8 LIST N A M E  
-MUST BE PREDEFINED IN A 
LIST DECLARATION STATEMENT 
@ MACROLABEL 
I w r---- 
@ NAME 
I-------- 1 
@ NUMBER 
r 
r---- 1 -1 ' 
I -  
-e- --.
26 
8 NUMBER PATTERN 
@ NUMERAL 
@ NUMERIC FORMULA 
27 
@ OCTAL NUMBER 
r----- 1 
{ OCTALNUMBER 1-T 
@ OUTPUT EXCEPTION 
r---- 1 
EM MFSSAGF r---- 1 
PAR A METER 
.---- r I PARAMETER 
@ PERFORM PROGRAM STATEMENT PERFORM 
PERFORM SUBROUTINE @ PERFCRM SUBROUTINE STATEMENT 
STATEMENT 
T K O E G R T L  9 
. . - . . .$L PREFIX 91 1 CRITICAL 1 
000- 
PERFORM SUBROUTINE 1 
r PERFORlH I SUBROUTINE 
STATEMENT 56 Lo-,,-J 
9 - F  r--- 1 
a 
+ L : B i i I Z  -,9 2Y 9 
($) PROCEDURAL STATEMENT PREFIX 
I=---- 1 VERIFY 
PREFIX 
1 r-;s- W 
NUMBER 
---w- r PROCEDURAL 7 I STATEMENT 
PREFIX L,,2l 
@ PROGRAM NAME 
1 r--- 1 
!Ll 
om--- 
PROGRAM 1-1 NAME )- I NAME 
L,,% 
LMUST BE DEFINED IN A 
BEGIN PROGRAM STATEMENT 
QUANTITY 
r---- 1 
@ READ STATEMENT 
I 1 OiMENSlON I- 
77 1 
READ 
.--. 
PFROCEDU RAL 9 
STATEMENT 
PREFIX 
READ 
MEASURE 
r----- 
READ 
I STATEMENT 
I INTERNAL I 
L---.I.II. 
1 ?-= AND -SAVE- ASv-1 NAME 
30 
@ RECORD DATA STATEMENT RECORD 
9 
TO SYSTEM DEVICE 
IRDICATO R 1 
t DEFAULTS 
TO SYSTEM OEVICF 
31 
8 RELATIONAL FORMULA 
FCR THE IF THEW OPTION 
OF THE VERIFY PREFIX 
NOT - EQUAL- TO 
GREATER -THAN 
1 LESS - THAN 2 
GREATER - THAN - OR -EQUAL- TO 
LESS - THAN -OR- EQUAL- TO 
3 
f----- 
2 
32 
@ RELEASE CONCURRENT STATEMENT 
@ REPEAT STATEMENT 
,RELEASE 
RELEASE 
\ LMUST:M:ERENCE A I 
CONCURRENT STATEMENT 
REPEAT 
REPLACE @ REPLACE STATEMENT 
r----- 1 
33 
@ REQUEST KEYBOARD STATEMENT 
MUST BE DECLARED 
AS TEXT VALUES 
1 2 
34 
@ RESUME STATEMENT RESUME 
0 
r--0-9 1 
L,,--, 53 9 
I---------- RESUME RESUlllE ' STATEQlENT 
@ REVISION LABEL 
b ' Y  
r---- 7 
v r----- 1
L,-,681 
I REVISION LABEL )------. REVISION 
8 ROW DESIGNATOR 
L MUST BE UNIQUELY DEFINED IN 
TABLE DECLARATION STATEMENT 
35 
@ SET DISCRETE STATEMENT SET 
I------ 1 
1 
I SETDISCRETE C 
STATEMENT 
7oJ L-,,,,, 
OPEN 
CLOSE 
TU RB 
m SPECIFY 
SPECIFY STATEMENT 
- T E X T  - 1 
ALSO - ~ s - 1  CONSTANT 
1 
 SPECIFY-^ I STATEMENT  S SPECIFY J DESIGNATOR 
L---.,711 
DEFl NES FUNCTION f 
DESIGN ATOR r NZBER - 1 
L----J 49 
r -TEXT- 
L---- EJ 
P 9  9-1 PPTTERN 
CONSTANT 
2 
INTERNAL NAME, PROCEDURAL STATEMENT / PREFIX AND FUNCTION DESIGNATOR INVALID 
I- - GGOZ - 1 
USING ,-I SUBROUTINE I 
STATEMENT 56 L,--,.J 
2 3 
H 
@ STATE CLOSED 
FALSE 
I------ 1 OFF 
ON 
OPEN 
TRUE 
STATE I 
L-----Zl 
37 
@ STEPNUMBER 
IF THE ABBREVIATED 
DEFAULT OPTION 
I--- OF THE VERIFY 
r---- 1 
I NUMERAL 
i9 lCSTY ---- r----- L----- I STEPNUMBER 
"S" WILL BE PRINTED AS "STEP" 
AND UNRESTRICTED 
RESTART 
c 0 
@ STOP STATEMENT STOP 
0 NUMBER 9 
1 RESTART - LABELS L T i i i [  
L,, 9 
@ SUBROUTINE NAME 
38 
@ SYMBOL 
< 
> 
0 
t 
0 
9 
I 
ASTERISK 
BLANK 
COMMA 
CURRENCY 
EQUALS 
LEFT ANGLE BRACKET 
RIGHT ANGLE BRACKET 
MINUS 
LEFT PARENTHESIS 
RIGHT PARENTHESIS 
PERIOD 
PLUS 
SEM!COLON 
SLASH 
8 TABLENAME 
r--- f 
r-----771 L--A 
- a  NAME 1-b 7 
r----- 
b I TABLE NAME -_ - _ .  - - . --. . 
t- MUST BE PREOEFINED IN A 
TABLE DECLARATION 
STATEMENT 
39 
8 TERM NATE STATEMENT TERMINATE 
8 TEXT CONSTANT 
LNO PARENTHESIS ALLOWED 
BLANKS AND COMMENTS 
ARE SIGNIFICANT 
@ TIME PREFIX 
TIME DESIGNATOR ONLY 
I KEYWORD BRANCH - 
NON SYNONYMOUS 
1 *  Is 1 VALUE
b,8'r 
40 
@ TIMEVALUE 
1 
,-,-,39 
-om--- , [ I N i i F L  ’ +- SINGLE TIME VARIABLE ONLY 
8 USE DATA BANK STATEMENT USE 
41 
@ VERIFY PREFIX 
COMPARISON r------ 
VERIFY I PREFIX 
L----- 9 VERIFY  I 
1 r--- r--0- 
3 L---- 2!l L---- 
2 Q COMPARISON EXTERNAL @ DESIGNATOR TEST 
MUST BE TAKEN IF THE ABBREVIATED DEFAULT 
OPTION OF THE STOP STATEMENT IS USED 
1 r---- 
0-0-9 
OUTPUT 
EXCEPTION AND 
2 
NON SYNONYMOUS 
42 
@ WHEN INTERRUPT STATEMENT WHEN INTERRUPT 
r-3;;- 1 ------ 
SUBROUTINE e AND - RETURN 7 4NUMBER 
STATEMENT %I L,- L---.- 
CONTROL RETURNEDTOTHE 
POINT OF INTERRUPTlON 
! PROCEDURAL STATEMENT PREFIX AND STATEMENT TERMINATOR INVALID 
43 
